Lectins are proteins derived from plants, animals, or micro-organisms that bind to specific terminal sugar residues in carbohydrates. The binding is affected by the structure of the carbohydrate chain so that even small changes within the carbohydrate molecule can cause changes in the binding of lectins.' Lectins with the same terminal sugar specificities, therefore, do not necessarily show the same binding patterns. Lectin histochemistry can thus detect small changes in the composition of glycoproteins and it has been used in the study of normal cellular differentiation2"5 and also in the study of malignant cells."S The epithelial tumours of the ovary form a heterogeneous group, derived from the surface epithelium of the ovary.9 Periodic acid Shiff staining has shown that both the surface epithelium of the ovary,'0 as well as ovarian serous tumour cells,"'2 contain different glycoproteins. To study in more detail the glycoproteins and their changes in these cells, the lectin staining patterns of ovarian surface epithelium as well as benign, borderline, and malignant serous ovarian tumors were studied.
Material and methods
Tissue specimens obtained during the removal of ovarian tumours were fixed in 10% neutral buffered formalin, dehydrated, embedded in paraffin, sectioned to 5 gm thickness, and stained with the van Gieson stain. The following specimens were studied by lectin histochemistry: 10 normal ovaries from patients aged 42-50 years); 10 serous cystadenomas (from patients aged between 40-58 years); 10 serous borderline cystadenomas (from patients aged between 42-60 Accepted for publication 20 October 1987 years); 10 serous well differentiated cystadenocarcinomas (from patients aged between 52-66 years).
The following fluorescein isothiocyanate conjugated lectins (Vector Laboratories, Burlingame, California, USA) were studied: concanavalin A (Con Slides of paraffin embedded tissue sections were deparaffinised with xylol, processed through a descending series of ethanols, and 100 p1 of the lectins at a In serous cystadenocarcinomas of the ovary the cells show nuclear atypia and hyperchromasia with a high incidence of mitoses ( fig 10) . Con A stained the epithelial cells, but in the malignant cells the staining was usually more uniformly distributed in the cytoplasm than in the benign cells (fig 11) . WGA stained both the apical surface of the cells as well as the cystic structures ( fig 12) . UEA I stained the apical surface of the cells (fig 13) . PNA stained the apical surface of the cells and especially the secretion within the lumen of the cystic structures (fig 14) . RCA I also stained the apical surface of the epithelial cells (fig 15) . In the control experiments no staining could be seen when the lectins were incubated with the appropriate inhibitory sugars.
Discussion
The results of this study show that the normal surface epithelial cells as epithelial cells. Sialic acid has been found apically in serous tumour cells of the ovary by high iron diamine staining at pH 2.5, combined with sialidase treatment,'4 and its amount seems to increase the higher the grade of tumour. Even in malignant serous tumours, however, the tumours containing sialic acid form only a small proportion of all the tumours,'2 so that it seems that the increased WGA staining of the malignant cells is caused by N-acetylgalactosamine residues rather than sialic acid.
Many of the lectins studied (WGA, PNA, DBA, UEA I and RCA I) bind mainly to the apical surface of the epithelial cells in the serous tumours. Previous more non-specific histochemical studies have shown sulphomucins, carboxymucins, and compounds with 1,2-hydroxyl groups in these sites.' The Golgi complex, which has been reported to be stained with RCA and Con A,'5 is often located in the apical part of the ovarian serous tumour cells,'6 and this could explain the location of the staining.
The finding that normal surface ovarian epithelial cells contain several of the glycoconjugates also found in serous tumours supports the hypothesis that these cells are of the same origin-that is, they are derived from the coelomic epithelium.
